Hearing threshold elevation precedes hair-cell loss in prestin knockout mice.
Our previous characterization of prestin knockout (-/-) mice demonstrated that prestin is required for the eletromotility of outer hair cells (OHCs) and for the cochlear amplifier. Because hair-cell loss was observed in the basal 25% of cochleae in adult prestin-/- mice, it remained unclear how hair-cell loss progressed, whether hearing thresholds were elevated, and whether OHCs had normal ultra-structure in young prestin-/- mice. We report here that in prestin-/- mice, no significant hair-cell loss occurred before postnatal day 28 (P28); apoptosis of hair cells began at P28; and the loss of inner hair cells lagged behind that of OHCs. The prestin-/- mice had hearing thresholds that were significantly elevated (by approximately 25 dB) as early as P14; their thresholds at high frequencies were significantly elevated (by approximately 50 dB) at P21. The prestin heterozygous (+/-) mice displayed a significant threshold elevation (approximately 3.5 dB) at P21. In addition, transmission electronic microscopy shown that no obvious abnormality occurs in the sterocilla, lateral wall, tight junction and synapses of the outer hair cells. Our results demonstrate that the absence of prestin, not hair-cell loss, is the primary cause of high-frequency hearing threshold elevation in prestin-/- and +/- mice.